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ABSTRACTED-PUB-NO: JP 09227861A 
BASIC-ABSTRACT: 

Preparation of a rare earth metal complex illuminant material introduced into solid 
matrix comprises preparing a rare earth metal complex from a rare earth metal ion 
and an organic liqand having a conjugated site(s) like an aromatic ring, such as 
bipyridine, terpyridine, phenanthroline, phthalocyanine, pyridine, quinoline, 
utropine, beta-diketone , dibenzoic acid, crown ether, cryptand, amine 
polycarboxylic acids, diphenylic acid, naphthalic acid, phthalic acid, 
pyrocatechol, pyrogallol, salicylic acid and their derivs . (examples cited in the 
first claim) , introducing the complex into an organic-inorganic complex matrix 
(ORMOSIL) consisting of silica having the three-dimensional structure substd. 
partially with an organic silane, such as 3- ( trimethoxysilyl ) -propylacrylate 
(TMSPM), diethoxydimsethylsilane (DEDMS) and diethoxydiphenylsilane (ORMOSIL) 
(examples cited in the first claim) by the sol-gel method and heat-treating the 
resultant body in a temp, range from 50 to 500 deg. C. 
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USE - The material obtained is typically used in fibre cables for communication. 

ADVANTAGE - The material has good fluorescent characteristics and forming 
processing properties. The method permits prepn. of high-brightness illuminant 
materials selectively sensitive to an exciting light beam of a specified waveleng 
th. 

CHOSEN- DRAWING : Dwg .0/3 

TITLE-TERMS: PREPARATION RARE EARTH METAL COMPLEX ILLUMINATE MATERIAL INTRODUCING 
SOLID MATRIX COMPRISE PREPARATION RARE EARTH METAL COMPLEX RARE EARTH METAL ION 
ORGANIC LIGAND CONJUGATE SITE AROMATIC RING HEAT TREAT 

DERWENT-CLASS: A85 El 9 L03 V07 

CPI-CODES: A12-L03A; E05-E; E05-P; L03-A01B1; L03-D01; 

EPI-CODES: V07-F01A3B; 

CHEMICAL-CODES: 

Chemical Indexing M3 *01* 
Fragmentation Code 

A763 A960 C710 DOOO D621 E160 E220 F012 F013 F016 
F019 F431 F450 F499 M116 M119 M280 M320 M411 M510 
M511 M520 M522 M523 M530 M540 M630 M720 M903 M904 
N513 Q454 Q613 
Ring Index 
03531 

Markush Compounds 
199745-C6001-P 

Chemical Indexing M3 *02* 
Fragmentation Code 

A765 A960 C710 DOOO D621 E160 E220 F012 F013 F016 
F019 F431 F450 F499 M116 M119 M280 M320 M411 M510 
M511 M520 M522 M523 M530 M540 M630 M720 M903 M904 
N513 Q454 Q613 
Ring Index 
03531 

Markush Compounds 
199745-C6002-P 

Chemical Indexing M3 *03* 
Fragmentation Code 

A763 A960 C710 G001 G002 G011 G012 G013 G020 G021 
G022 G029 G040 G100 G221 J011 J012 J013 J014 J131 
J132 J173 M280 M311 M312 M313 M314 M315 M316 M320 
M321 M331 M332 M333 M334 M340 M343 M344 M382 M391 
M411 M510 M520 M530 M531 M540 M620 M630 M720 M903 
M904 N513 Q454 Q613 
Markush Compounds 
199745-C6003-P 

Chemical Indexing M3 *04* 
Fragmentation Code 

A765 A960 C710 G001 G002 G011 G012 G013 G020 G021 
G022 G029 G040 G100 G221 J011 J012 J013 J014 J131 
J132 J173 M280 M311 M312 M313 M314 M315 M316 M320 
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ABSTRACT: 



PROBLEM TO BE SOLVED: To obtain a high-performance luminescent material which is 
kept out of contact with the open air and has both toughness and moldability by 
introducing a rare earth complex synthesized from a rare earth ion and an org, 
liqand having a conjugated system similar to an arom. ring into a solid matrix by 
the sol-gel method. 

SOLUTION: A rare earth complex synthesized from a rare earth ion and an org, liqand 
having a conjugated system similar to an arom. ring (e.g. bipyridine, terpyridine, 
phenanthroline, phthalocyanine, pyridine, quinoline, urotropin, a p-diketone, 
dibenzoic acid, a crown ether, cryptand, or an aminpolycarboxylate ) is introduced 
by the sol-gel method into an org.-inorg. composite matrix formed by partially 
substituting the three-dimensional structure of silica with an org. silane [e.g. 3- 
(trimethoxysilyl ) propyl acrylate, diethoxydimethylsilane, or 
diethoxydiphenylsilane] and heated at 50-350°C to give a high-performance 
luminescent material. Figure 1 shows the production process. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the technology of manufacturing the luminescent material which combines the 
toughness which intercepts effectively from the open air by introducing the rare earth complex which is easy to deactivate under 
the effect of the humidity in air etc. in a solid-state matrix with a sol-gel method, and originates in a solid-state matrix in addition 
to the good fluorescence property of rare earth complex original, and molding processability. 
[0002] 

[Description of the Prior Art] The conventional rare earth luminescent material is manufactured by activating rare earth ion in an 

inorganic compound or glass, and these are usually used in the state of powder. 

[0003] 

[The technical problem which invention will solve and to carry out] Although the conventional inorganic fluorescent substance 
had the good fluorescence property, it was inferior in respect of processing, and uniform spreading to a substrate with molding 
and the complicated configuration to the fiber cable used for optical communication was difficult. Then, it has an inorganic 
fluorescent substance, an EQC, or a fluorescence property beyond it, and it is necessary to develop the luminescent material 
which is further excellent in molding processability. 
[0004] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, development of a material which has an 
inorganic fluorescent substance, an EQC, or an outstanding fluorescence property beyond it, and has toughness like molding 
processability like a plastic and glass is indispensable. In this invention, it is characterized by manufacturing high performance 
luminescent material by introducing a rare earth complex which has a good fluorescence property with a sol-gel method in an 
organic-inorganic compound matrix (ORMOSIL), and heat-treating this in a 50-to 350 degrees C temperature region. 
[0005] 

[Function] In this invention, the luminescent material which introduced the rare earth complex in the solid-state matrix can be 
manufactured, without spoiling the fluorescence property which was excellent in original. 

[0006] Manufacture can ripe and dry the rare earth complex which dissolved in the organic solvent at the room temperature after 
specified quantity addition to the alkoxide of silicon and the mixed solution of an organic silane which flowed back under 
acid-catalyst existence, and can be performed by heat-treating in a 50 more to 350 degrees C temperature field. 
[0007] Moreover, unlike the scorification conventionally used for manufacture of glass, it becomes possible from deterioration 
of 350 degrees C or less being able to carry out at low temperature comparatively and according to disassembly of a rare earth 
complex etc. hardly advancing composition to manufacture luminescent material by the presentation as a preparation ratio, 
without spoiling the special feature of an original rare earth complex. 
[0008] 

[Example] By the manufacturing process shown in drawing 1 , the luminescent material which introduced the rare earth complex 
in the ORMOSIL matrix can be manufactured. 

[0009] Manufacture introduced Ln(bpy)2C13 which is the rare earth complex of a 2 and 2'-bipyridine (bpy) and 1, 
10-phenanthroline (phen), and Eu3+ and Tb3+ ion, and Ln(phen)2C13 (Ln = Eu, Tb) in the ORMOSIL matrix (** 1 and ** 2) 
with the sol-gel method, and was performed by heat-treating at the temperature (350 degrees C or less) which these do not 
decompose. Consequently, it succeeded in obtaining the rare earth complex compound luminescent material which has sufficient 
mechanical strength and good transparency. 
[0010] 
[Formula 1] 
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[0012] the inside of the ORMOSIL matrix which contains TMSPM in drawing 2 as an oligomer unit -- Tb(bpy)2C13 -- ten-mol% 
- the inside of the introduced sample and the ORMOSIL matrix containing DEDPS - Eu(phen)2C13 - ten-mol% -- the 
heat-treatment temperature dependence of the relative fluorescence intensity in the introduced sample is shown. In the sample 
heat-treated for 5 hours, 103% and 80% of relative fluorescence intensity was observed to the practical use fluorescent substance 
among air, respectively at 150 degrees C. 

[0013] Drawing 3 shows aging of the relative fluorescence intensity in the obtained ORMOSIL complex with the result of rare 
earth complex Tb(bpy)2C13 itself. Since, as for the fluorescence intensity of ORMOSIL compound-die luminescent material, 
several days after did not fall at all to the relative fluorescence intensity of rare earth complex itself having fallen rapidly with the 
passage of time, the rare earth complex was completely intercepted by the solid-state matrix from the open air, and holding a 
good fluorescence property became whether to be **. 
[0014] 

[Effect of the Invention] Since this invention compounds with a sol-gel method, molding to a bulk object, a thin film, a fiber, etc. 
is very easy for it, and, in addition, it can produce equivalent to a commercial inorganic fluorescent substance, or the luminescent 
material which has a good fluorescence property beyond it. Therefore, a high brightness luminescent material excellent in the 
fabrication nature made difficult so far can be manufactured. Moreover, in the rare earth complex introduced without 
decomposing, since a ligand absorbs excitation energy efficiently and it transmits to rare earth ion, there is an effect also in 
manufacture of the high brightness luminescent material which induces the excitation light of specific wavelength (energy) 
alternatively by choosing these ligands. 



[Translation done.] 



